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Abstract: An experimental and modeling study of the vapor-phase adsorption of C-5-C-
6 paraffin fractions in a fixed bed of zeolite beta was addressed. Breakthrough 
experiments with mixtures containing n-pentane (nPEN), iso-pentane (iPEN), n-hexane 
(nHEX), 3-methylpentane (3MP), 2,3-dimethylbutane (23DMB), and 2,2-
dimethylbutane (22DMB) demonstrate that the sorption hierarchy is temperature-
dependent. At the optimum temperature of 583 K, an enriched high-octane molecule 
fraction of 22DMB, iPEN, and 23DMB can be selectively separated from the low-
octane equimolar C-5-C-6 isomerate feed. For the case of feed mixtures with the typical 
composition of the hydroisomerization reactor product of the total isomerization 
process, the enriched fraction contains low research octane number (RON) nPEN, 
which decreases the octane quality of the product obtained. However, the use of a 
layered bed with zeolite 5A and zeolite beta can displace the nPEN from the enriched 
fraction, resulting in a maximum octane number of about 92.5 points. Aspen Adsim was 
used to simulate the dynamic behavior of the C-5-C-6 fraction in a non-isothermal and 
non-adiabatic bed, giving a good description of the set of experimental data. An optimal 
design of a mono/dibranched separation process can be achieved by properly tuning the 
operating temperature and the zeolite 5A/zeolite beta ratio on a layered fixed bed. 
Document Type: Article Language: English KeyWords Plus: PRESSURE-SWING 
ADSORPTION; FIXED-BED ADSORPTION; HEXANE ISOMERS; SEPARATION; 
PELLETS; SILICALITE; PARAFFINS; MIXTURES; KINETICS; HEAT Reprint 
Address: Barcia, PS (reprint author), Univ Porto, Fac Engn, Dept Engn Quim, Lab 
Separat & React Engn, Rua Dr Roberto Frias S-N, P-4200465 Oporto, Portugal 
Addresses:  
1. Univ Porto, Fac Engn, Dept Engn Quim, Lab Separat & React Engn, P-4200465 
Oporto, Portugal  
2. Inst Politecn Braganca, Escola Super Tecnol & Gestao, P-5301857 Braganca, 
Portugal E-mail Addresses: patrick.barcia@ipb.pt Funding Acknowledgement:  
Funding Agency Grant Number 
Fundacao para a Ciencia e Tecnologia (FCT)  SFRH/BD/30994/2006  PTDC/EQU-EQU/69731/2006  
[Show funding text]    
Publisher: AMER CHEMICAL SOC, 1155 16TH ST, NW, WASHINGTON, DC 
20036 USA Subject Category: Energy & Fuels; Engineering, Chemical IDS Number: 
581YY ISSN: 0887-0624 DOI: 10.1021/ef9013289 
